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MOUSE IN WHICH GENOME IS MODIFIED 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Brief Description of the Background Art 

7. 7^9 — If /^^nib^Tl^-S (Biochem. Biophys. Res. Commun. , 72, 909 (1976)) 0 a 
1.6-73^f7^7i7- fef<£>itfc^- (EC 2.4.1,68) <£>f#jtte 1996^1^ £ 7>(~ £ 
ttTV>5 (J. Biol. Chetn. , 271, 27817 (1996); J. Biochem., 121, 626, (1997); 
W092/27303) . a 1, 6-7 3 i/JV h 9 7 * 7— if <£>g£5&etef;t#< OH&Sg^lg £ frT 
V>5^S > IB^/hfli^dSV^-CtblllEWfliV^i^fll^^ixxV^S (Int. J. Cancer, 72, 1117 

(1997) ; Biochim. Biophys. Acta., 1473, 9 (1999)) „ £9!$)&4MB t UTfS, Pfll^ 

<t a 1,6-7 =i v'/V h7>^7x 7 — if <£>3&^S9flS £ ;ftTV> 5 

(Glycobiology, 9, 1171 (1999)) 0 ifil^|5@(^*5V^T fc lk/J^ft*0 a 1, 6-7 3 vVU b 
7>^7i7- ifcDtSSiJ/^JeM £;ft"CV^-3 (Biochem. Soc. Trans., 15, 603 (1987)) 0 
*fc, M^o7"!J >IgGlGD*f#ttt?|5t— £>7=J — ^(D^^^igGlirFcvRIHatcDlS-a-^ 
fitft ^ #©tt(*:ft#14»ia»t}Stt^^t 5rit«t$tiTV^ (J. 
Biol. Chem. , 277, 26733 (2002), J. Biol. Chem. , 278, 3466 (2003)) 0 ImWtCDmt) 

^Si:OBgjS*S*tl*$iX"CV^S (Hepatology, 13, 683 (1991), Hepatology, 28, 944 

(1998) ) e 0 1,6-7 3^ h7y^7x7- if Wil^JlilS h 7 ^7 — 5/ ?7 t>f£ 



M£l£tl5r i^^tlTl^ (Glycobiology, 11, 165, (2001)) 0 

(i7a-7©ifi^a^t5»i»^f5^i«T^fcfi^t5J;9l^V 
A^efe^^tlfc h^l/Xi/^-ytftt M&WcoV^Ttt, W002/31140{Cg|^$^LTV^ 

v\ 

SUMMARY OF THE INVENTION 

*mwte, «T©d)~(6)iuSt5 0 

(2) N-^y ^iyvm^m^mmmm^M^coii-T^^ju^^^^^iy^em^y^- 
we (1) (cfeifew^r>x^fc(±^ro^ 0 

(3) N-^y ^^K^«^M^3S^^ON-Tir^/U^^-y-5^6f4^^^- 

TVh&titz, _hfE (1) £fc(2 (2) ^te^^>7^^/cfi^(D^ 0 

(4) N-^'y = F1£&M&WmmWtti$tCDN-T±?-;Ujf;ls=iy-x l/<D6mz7=> — 

fos, -hie (1) ~ o) (D\,^tifrim^mm<D^<?*-£tLtez<D+]% 0 



3-h't5S&*t*5, ±IE (4) KBEfcO^^Sfctt^O^flU 

(a) ga?IJ#-^-2 -C* £ tb 5 i££IE?IJ * > <b * 5 DNA ; 

(b) E3?U#*2-e**ix5«l!E5U*»e>*5nNAi:^ h V isi?^ TV 
XL, ^Oal,6-73>'/l'f7^7i7-^M^t5I6»^='- R"f 5DNA 0 

(6) ol,fr-73*>yi/h5^7i5-fiJ, J£*T<^ (a), (b)&tf (c)*»feftS#*»6> 

Stfitss&iC-cfcs, ±IE (4) icett©^****:*!-*©^*, 

(a) EW#flT«$ii5757ii!5lia»E)45IfiK ; 

*j i u*/ * tett;jo $ nfcT ^ y mm>w* a>o 01,6-7 = ^/w h 5 ^ 7 = 9 — 

4 9, ^O ffl l,6-73^/l/b7y7>7x7-^i£tt^ttSI&f, 

BRIEF DESCRIPTION OF THE DRAWINGS 

0 3li, FUTS^Eit^fci&igLfc-^^yy AlMfv:/* y h Lfc[2]-?fc3o 
0414, Firr8^»e^*«*L^!7^©#BM»*fflV^>' -1^^7*o y b£^Lfc 

Hi 5 FUT8StSC L -7 * J-*3 ft 5 a 1, 6- 7 3 i^U h 9 7 a 9 —if 

DETAILED DESCRIPTION OF THE INVENTION 
fScfc 9 / J* ft&M £ tilt*? 9 7 £ fctt-t ©^Bfc-Cfcfthf* V^»/«C5^!7^*yi:W: 



1, 6- 7 ^ vVb h 7 >X 7 ^y—H&hlftbtiZo 

*$£W\ZiS\,^X s al,6-73-WVh7y^7x7-fi LTI1 TIB (a) ^ fc & (b) CO 
DNA#S 3 ■ — Ki~5S6W, 

(a) J&SIE^IJ <b & 6 DNA 

(b) ia^ij#-^2-e^^tL5JtM^J^b^5DNA<b^ h y hte&Wx-^yv 

(c) mmmxmznzT ^ ;m%mfrbtez>m&nt 

(d) ib?ij#^it*^£*l5T5 y^ga^^-c, 1 sjl±<dt =• smufi*^ e&> If A 

*3 J; tf/S /C fittJjP $ T 5 y |&E?U £> * 9 x ^Od,6-7 3 ^A- h7^7x7~ 

(e) mpm^i-emzfrZT smwiwit 8 o%«±otai«n4*^r-t-sT$/»iajij^fc 

9 , a>o a 1, 6-7 3 v^U- h 9 — j £ Stt 5 M 

#3593 l-*3i ^ H) y v?x y h 4^Tt^^f 7 !) x'f 5 dn a i (i, 0d*.fi£ 

BB?lJ#-5§- 2 -e* $ tb 5 itSSB^J %m-t 5 D N A ft if (O D N A * tz tt-t £|$C0 Iff 

—7 t LT, 3 o . 7 U ^ if — > a y 77-^ •/^T'D^^—yay 
jfefcSv^ttiMf 5/ hs^7*» y^-^—>3 y^*fflv>5rilcJ;0#^DN 

— £/Bl^T, 0. 7—1. OMOjfrffc^h y £A#flET, 6 5°C-CvN^^y 

y^rtfofc^, 0. 1 ~ 2^*0 s scgfi (ife&&<DS sc^wmfifef*, 150 

-r/U*-«:fti*-*-5££»j:J: t> SDNASrfctfSr 5. W7*!)^f 

— i/ayfi. Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring 
Harbor Laboratory Press, 1989 (.£AT\ * Wdf- ^ 7 — • ^ n — =. y 2 K£ 1 9tft) „ 
Current Protocols in Molecular Biology, John Wiley & Sons, 1987-1997 (£*T\ 7J V 
y F-T'd Ivn-^X^y-^l/ira^ — /V*Dv ! -ii&t) „ DNA Cloning l: Core 



Techniques, A Practical Approach, Second Edition, Oxford University (1995) #rld§E 

m£tix^z%m\zm cxn ? - 1 &x% z>, ^ •? v xot^dn At cxmm^ 

L< ft 7 0%&Lh, J:i5^U<tt8 0%K± > $f>l:^L<li90%y±, #{d 

7n f3-;l/X"fy -^l/^ay-'^tni/-, Nucleic Acids Research, 10, 
6487 (1982), Proc. Natl. Acad. Sci. , USA, 79, 6409 (1982), Gene, 34, 315 (1985), 
Nucleic Acids Research, 13, 4431 (1985) , Proc. Natl. Acad. Sci USA, 82, 488 

(l985)^^|B«feo$p<a:#M^^M*A&Srfflv^T, 0Ux.»* s m?im-%-ixm£tiZT ; 

lHBfc-HB* JftL<ttl~20i, L<lil~10fi, $P>t-*f*L<ttl~ 

*/c, *3BWtc*5V^, ia?U#-^l-t?^$tLST^ ym&Mk 8 0%^-h^+BlRH4«r* 
L, *>Oal,6-73i/;>h5y^7i7— ^ffittSrttSgeititt, BLAST 
[J. Mol. Biol., 215, 403 (1990)) ^FASTA [Methods in Enzymology, 183, 63 
(1990)) *$<Dffiffiy? h&ffl^TfHlL7h£#K, E^J#-^l{-ffitt©T$ySfcBB^J4r*T 

£ h\^n % C < ft 9 5 %£l_k, L<l±9 7 %&LL, ^^^t* L < fi 9 9 %^±t? 

*fg^^*5V^T, a 1, 6-7 3-^i»H*OjSttaSfiT*fcll^^t5 ± 5 1-^ ^ 

&m&frtcbft, imm<Dmm.%i&T&fcftx&£^ & x ? \zmmfc^<D%m,mnimmz 
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hpa*5 £xp/*tctetttok \^t^mnm<D^^i ?^k zmm u &m Ltc^y Ait 

j vtTV y-tz^mttrnt LTfi. mMktez>mfc^<D-f-<x'£ta-i-w<'f; 
bmmzjnf^&wmif o^^^t^t^^^mm-r^^mk itii, 

^fef^-hCD^^ia^^-COgSc^fi, Manipulating the Mouse Embryo A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994) (islT\ l"-v:=. 
tfa. l^-r^f ^if-4?-^>V^-^>7' x ) t-7-7*7 h y — --^-^TVKl k$&-f) s Gene 
Targeting, A Practical Approach, IRL Press at Oxford University Press (1993) (£( 
T, ri?-y.^"7 t r^y^.7.7 B 77f ^j;;u.77°D-fj kti&ir) „ 

-6 • 
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(1995) mr, tEsmfi&&m\<^tzmm^<}x<vi / fmit$&-f) ^mmom^i:^^ 

a 1, 6-7 ^-^iijiil© c DN A^Sl#t5 0 

MLfccDNA © J^SIE^J ^ S<5 # , al.6-73- ^ Bffimm © $V A D N A & 

c D N A OliM 
^^lLfc^v^^©W^^RNAXIiraRNA^iif5 0 
i^Lfc±RNAX(imRNA^bcDNA7^7'7 U — &fE§H~5o 

• 7 • 



al,G-7 =i — xmffim%<D&LjS\T $ SfflSim. MX-itt h<DTx /^I£?lJtCg<5^T, 
f^x^Wf^y^^^SiU f^l!tfccDNA7^/7!)-^li: LTC 

&#Lfda^#Ut£Xn — Xi: LTffli\ c DNA^^ y — =i^U 

-^^GD&BJfeOmRNAfi, ffifl£<D CO (#J*Lte*Clontechi±) V^T t <fc U 

-Y ^ • ^-^IfV * a v?— (Methods in Enzymology) , 154, 3 (1987)] , Ittft-yTyl 
tf~T — V • 7x / ■ — • # ti ti rfc/lsj* (AGPC) [7tUf-f • ^^--7-$^ 
h y — (Analytical Biochemistry), 162, 156 (1987); 9, 1937 (1991)] & if 

iRNA^b poly (A) + RNAi LtmRNA^iSfSMi: LTIi, 
^-y=r (dT) H£ftt/H3-^*7A& (^-vdf-^7- • *n-=^J&2JK) ^ttfsfc 

$ b s Fast Track mRNA Isolation Kit ( Invitrogen |± ) , Quick Prep mRNA 
Purification Kit (Pharmaciaf±) -ft if (D* y Y £r/B V ^ 5 £ t \Z. X 5 m R N A ^M^iT S 

PKU^-v«7^0iMma©mRNAs6»e> c DNA7>f7*5y-^»t5. cDNA^ 

X • -fix • ^Vdfa7" • /<>f*ns^- ^^|H*fe$tt^&, fc^fiTfTJSGQ= 3 r:y K W 
7L f£ Superscript Plasmid System for cDNA Synthesis and Plasmid Cloning (Life 
Technologies*!) % ZAP-cDNA Synthesis Kit (STRATAGENEf±) &JlV^5;£i&7ft ifj^feff 

c DNA5/f7"7y-^l!t5fcfc©^ D-^^X-^^-i LTIl, 7^fli®K12^ 

f£ffl-e#5 0 ^^W^fi, ZAP Express [STRATAGENEtfc, X h 7 v 5 — X (Strategies) , 5, 
58 (1992)] , pBluescript II SK(+) [5? ? W y ^ • T > jy K • V — ^ (Nucleic 
Acids Research), 17, 9494 (1989)] , Lambda ZAP II (STRATAGENE*±) , X gtlG\ A 
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gtll [f^i?i- • 9 n—=-l/7* • T • 7"7 :?X-Y Jl^ • T X n — ^~ (DNA cloning, 
A Practical Approach) , 1, 49 (1985)] N A TriplEx ( Clontech tt ) > X ExCell 

(Pharmacia^) , pT7T318U (Pharmacia^) % pcD2 [^E- X — • ir/U^' — • 
v?— (Mol. Cell. Biol.), 3, 280 (1983)] jo J; t/pUC18 [ v 5 — ^ (Gene), 33, 103 
(1985)] ^fcfctf 5' 3o 

flig^fflV^btb-So ;Irffc#H-fi, Escherichia coli XLl-Blue MRF' [STRATAGENE^t N ^ h 
=7 X i> — X (Strategies), 5, 81 (1992)] N Escherichia coli C600 IZ/xl^T-<?X 
(Genetics), 39, 440 (1954)] , Escherichia coli Y1088 [X^f ^ V 7. (Science) , 222, 
778 (1983)] N Escherichia coli Y1090 [X-f ^ V* (Science) , 222, 778 (1983)] x 
Escherichia coli NM522 [ v? -Y " XA' ' * X • ^ \s * jx =7 — • *4 * n (J. Mol. 
Biol.), 166, l (1983)] % Escherichia coli K802 [v?-*-— • ^"X • * V-df-^ 7— ■ 
/</fto^-(J. Mol. Biol.), 16, 118 (1966)] jo J: ^ Escherichia coli JM105 [v>— 
^(Gene), 38, 275 (1985)] ^fflV>t>il5, 

Atf>§U^£TH\ ?i5'<< c DNA < 5t#t5fc*^, WfeaWSLfc 

^-y ^ yXfe ^(Gene), 138, 171 (1994); ^(Gene), 200, 149 (1997); 

^£K^Cg£S#i{f, 41, 603 (1996); ii, 2491 (1993); cDNA^n— =VX 

<¥±tt ) (1996) ; mB^^zfy y-©«($±|i) (1994)] Srfflv>TiitfccD 

^7^fv-?:ftiL, fEMlXcc DNA7^^7 V~%mmt LTPCRffi [fcT— V— T 
— . h 3— yVX(PCR Protocols), Academic Press (1990)] MV^TDN AOi#i|>I 

fflV^biX^MiE^W^s 0tf (Sanger) ^^i/ft 

>-X^-^"X-lf -Xv-a X/^-T^X^ — •^X-lr^nL^^. (Proc. Natl. Acad. Sci. 

- 9 - 



U.S.A.), 74, 5463 (1977)] fe^VMlAB I PR I SM3 7 7DNA'>-^xyf- (PE 
Biosystems|±M) ^<DM.mmV£WmW.*m V ^Xftffi-T 5 r t \Z. ± 9 , i^t^ri;^ 

l^itfHWT^&DNA^n-^i; LT, QScgESrJfe LfcV ^ 7 *tf>M^;£;ft,5mR N 
A^b-^fiScLfcc DNAfcSlMic DNA^^ U — *t LT=J n ^-f 7* V ^-fif— 
:x^7°7 — 7^7*!) : >sa ^ (^u*=l7— • * d— =^^fg2KS) <Hf? 
r. irl-i 19, o l, 6-7 Wi©DN A^Ui#t 5 r i: 5 0 

ftfc, «1.6-73-^*»*i3 - Kr5it^l»>f&J&#^3;fc*fcffl^;fc7 , 7V 
— 4rflH\ ^^lLfcVw)^©«l^ix5mRNA^f)^UccDNAfc5 

«t <9 , a 1, 6-73-^ii^i©DNA^fe#fS r <t t"C# 5 0 

ttai.6-73^ mmwm & =» - k-t -s d n a ©«e?»j * *«a * > e> s & v * 

feix5tIi2?iJfi?t^S, (Sanger) f>Ov?m^ [7n->- 7^:/ 

7*7. • Hrzf'-^f • -l-is a TVl" T# 7 s 5 — • HT-f'-yrj (Proc. Natl. Acad. Sci. 

U.S.A.), 74, 5463 (1977)] fcSVMiAB I PR I SM3 7 7DNA'> — 7^-^/"^' — (PE 
Biosystems*±$i) Ri\< ftffi-+ZZ.k\Z.£*) . ^DNA^fiffl 

&^Lfcc DNAO^Sia?IJ*tD<tt-> B LAST4$©ftl5lt*&^7*n7*9A&JHl v T\ 
G e n B a n k, EMB Lfcit/DDB J }£(DMMMWr— f"<— 7. &Wim~t~Z> - t \Z 

it), 7^<— ^<t>otfif©it'-eoi 1 6-73- xBmmm&=>— FL-c^sjie^sr 

-era, #lx.f*\ ia?ij#-^2^8B*©ifi«ia^s^f b^5o 

^ . x^v-th©DNA^tiodel 392^©D N A^j£«TMb^j£?-5 r £ K J: «5 , 
a 1, 6-7 =*—*m$!mM<D c DNA^iitSii fCt 5 C 

a 1,6-7 = — *&W$m<Otf; ADNASrPKi-57Jffi<b LTIi, 0«;tf2\ ^Tt-IEtt 
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4*y ADNAtPfgjSkfrife 

if^HSo *7c N yy ADNA9-T ^7 y — y — =• IsfiSXTJ* (Genome Systems 
tt) ^Universal GenomeWalker™ Kits (CLONTECH^t) r t \Z. X. >9 , a 1,6-7 

_k8B©#ife-c#e>n5 a i, 6-73-^ii»*oy;ADNA©jfiSE?ijii, ±te^fe 

t?6#SJifc, o l, 6-7 a - ^*«»*© c D n AE^Siit v>5 r t i> & lt»t # 

EttttflUS-* <D?—?y h*<?#—<D&AJz&k Ltd, iWiai-DNA^^AtS 

^ y P v 5 — (Cytotechnology) , 3, 133 (1990)] , !) Vt*;U'>"? AS [ 4*08 ¥2- 
227075] % yjK7x^i'3yjfe [7n f 4 1/ it X. • U*- v- a "TVl" Tllf 5 — • 
^-7--y-'l'3i>-^ (Proc. Natl. Acad. Sci. U.S.A.), 84. ? 413 (1987)] „ <4*S 
3l/fe (v-fa Kr-f l/if-if x.^zfyX-T-^tf? h y— aT/l") . 

7^^/Iotf> (itfg^-$£) ^fflV^^-fe [#fF^2606856 s #fFff|2517813] , DEA 
E-7^f7^ *T = a7^/3-X4- it^^At^m • M$T& (¥± 

tt) #ffl^-«f#R-»(i994)] , *-r^*-<**-fe (^-t-^ wr-r^^-ij-wr? 
^•xyyy^7-7#7 h y — ~^=.=lTM m&hifz^ £^-e#5 0 

*fr'T-7o—'?s ES jNBflS £ ffl V !7 ^(Dftmm \z$SM.<Di$ i?*r 4 z/m 

7n^-IR *#T4zrm&* ^y AaWRfcif^ifcfcfflV^r. i: 
jy^ffjfcti:, hprtit^^-g-tf^— -TV hs<?#— (Dm&te. hprtit^$r^tftLfcflSl4 

U T^/^y ^WttOt*«:jSB>Ji-5rttc:«t«5, hprtJft^«r^tpfliPI«aift 

• 11 - 



^1£ZmmirZ>7$i?^j7M$l*ftt£0 rims. **"^>r ^Wttite^Sr^tf* 

W^r^9— • ? a— ->-^ff 2)&) ^PCRS [ t°— v/— A' • b 3-;I/X 
(PCR Protocols), Academic Press (1990)] ^Sfctf k*t5 0 

X *) . ^|g^il^^n/c^iMlt^[>^(-#fenfc^^p^AX^^#^io J;tJ?*J^$ 

iLttt, 0iJitf[3, 5-Dil-Tyr5]-LHRH, [Gln8]-LHRH, [D-Ala6]-LHRH, des-GlylO-[D- 
His (Bzl) 6]-LHRH ethylamide^^ faff p, tb§ 0 

( b ) R D O^ffiKl ± Z>*mW<D^ pXRXfi^Vf^&iOitM 
*&W<D^"}XRX*Z:<D7-mZ, a 1. 6-7 n-^f ^©Ife^^iWi L, RDO 
(RNA-DNA oligonucleotide) ?££fflV\ 0ilxJiu WT»i 9 l-f£$H~S - £ S Q 

7 l-UT, a 1, 6-73-^i»*© c DN AfcSV^/ ADN ASrPKU 
P®f LfccDNAfcSV ^t±? J A D NAWlSE?i|^ft^t5c 
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8HfcLfcDNA©eyilfc:*<5#, a 1,6-7 a -^«i»*Sr a- K-TSSB^ #fSsR$I 
^j£LfcRDO&Bm#j8MSfc:«AU Mttk LfcHBK, t4i5t,al,6-7 3^Mi 

ii^L/c^mm^j^^ 7&2£ia£-&. s*tt^*»p> % iAifc^-yj/ h^**— a*, 

Jie^ffi«i:ffiPI«alft^Srjer LTWA$ix^:JfefeflES:*-r«^^-^ft:*a8^"t-5. 
fl£l4#/NBIlS^<7)RDOO#A(-{i, JbfSKD (1) © (a) IcfBtt©* — * 
R D O *Ett*MWI& m A L , mmmm © iHH^- K ^M/$ s £ C fc*M& £ 

RDOC^yxf?^ i^-^^V^ (Science), 273, 1386, (1996); jf(?~-Y — • 

^ T"V v'^' (Nature Medicine), 4, 285, (1998); h a i?— (Hepatology) , 25, 1462, 

(1997); is— Is • i?7 fc°— (Gene Therapy), 5, 1960, (1999); is— is • -fe 7 fc°— (Gene 
Therapy), 5, 1960, (1999); v> -\r — TVl^ • ^ 7* • ■=& W a 7 — * > 9* -f v" > (J. Mol. 
Med.), 75, 829, (1997); 7°D is— =f 's is #7* • ifr-f - if "TiS a -fA" TiJ"f 5 — • if? - 
^ji^^(Proc. Natl. Acad. Sci. USA), 96, 8774, (1999); 7°P • Hr~7 • 
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'tis a -r^-T-frf (Proc. Natl. Acad. Sci. USA), 96, 8768, 

(1999); -Tv-^K- V ~V— tMNuc. Acids. Res.), 27, 1323, (1999); -f 

y^f-f^i'a > • • h o v 1 — (Invest. Dematol. ), 111, 1172, (1998) ; 

^-V— • s^^T? 7 D>?— (Nature Biotech. ), 16, 1343, (1998); ^-f^-V— • 
^-T^ y d v?— (Nature Biotech. ), 18, 43, (2000); • ^tr^/D 

(Nature Biotech. ), 18, 555, (2000) ^OfEgt^o Tlxf+-r -5 ' t &X*£ 5„ 

(c) h^^^JK^^SrfflV^fc^fe^iS, #$g^0^y;*&l^<^^cDfEM 
T^^iq^-v^^.^.t/^CO^-^fi, ^7^ — • itsi^Tj V (Nature Genet.), 25, 35, 

(2000 m\^mm<D v ^ >- ^. 7i? y^(D->^ 9- j^^m^\ ^1,6-73-^ mmmm <D$*m^m 
«—^it^cDJ®A(-fi> _libi?) (i) <z> (a) iiiEi^^-yi/f^^^-^i 

A;£fe&JB^5r<h>5S-e#5 0 
(2) **tcov^©^as»«r»A-*-5*ffi 

^^©v^^&^iDf^tt, a 1,6-7 3— ^^^Oit^(c:ov>-c^^M^ 

8&3§£ffj{c:£ Cfc^^M^ a l, 6-7 3-^tft|i#*©3ie-?-tc:aER*S4 C/c^fM 

■ 14 • 



mmmmm^mtLxi^ iis^DNAt^jn^ ^sv^7i/-A^7h 

A ^(Nature Genet. ), 24, 314, (2000)^^fe^CO^fe^#tf 5 ^ <b ^"Ct S c 

(3) @#j<t Lfcil^^MLfc^lBScD^^fflv^fc^a--^^*(O^M*■^'ife 
^^(D^^^S^O^^fi. ^CKtCfe$fe$tlfc^ d — ^^r>^ (T. Wakayama b ; 
Nature, 394, 369, 1998 % T. Wakayama h ; Nature Genetics, 22, 127, 1999) (DftWiJj 

±tsi. <d (i) *fc« (2) tdfE*feb;/c;tFifeMv\ v^x©ftf©ite©M*± 
m-rmm t5 0 

it" <5 0 
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4SO^$nfc«*I^SS^*Stt^P^"C58^S:W^$-& Soffit, *t hnj&?LlM&© 
© (1) <D (a) fcBEtto*ife<c^* $ *>»f feixS. 

2. *&W(D^?xx.x*z:<D*m(Dmm 

2) *^*»e,fijc(*:^M5iie-e©SE»*0^aWfc®S'J. 3) ^f*-t?of^^o^a^ 

te®lWm&ffl'<Z~kfc*imX°foZ a al,6-7n- ^gftij^Sf £ LTtt, a 1,6-7 

^^-a-flESrjttHE-rs-i-Cx a 1,6-7 =j— *mffimm<Dmm£mttfR&ir*kmm 
(2) *&m<D^t?xtiiztt*<o*m&m^it®9t<Dmmwmjjm 
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^W^^^&rr^rO^^RX^^rS^Ai: ITIt <frgS& ^tt^^, 

nmm&if) > (fiaj^fi, *j**w*, i g aws*^) , 

skmmm, mikw&Mm. n-mmemm. mttem. m^m, mmm, s?mm. Rm^m 

r-^ = 3. T/V^^^E-xVu-^ [Molecular Medicine, 31 BlH#tf f<J "^llllt/E 

(1994)] , rEtft • ina^ofcfe^jsugft^^j cw*t#/£ (1984)] % mw$k* 
?>vihm\ cE*isstHJiK (1985)) , rwm - ffi&m*t^^mmi mmmmm. 
(1982)), ^nmmtmm ^f;^^^ wk^j c^mjK-fe^*- 

(1992)) ^^|E^^&<lrfflV^Sr ^7&5-e#5 0 
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jfiL^JNBlia, rt&fflMS, ¥ifg«, ^MIS, 

(Reprod. Fertil. Dev., 10, 31, 1998) &&>{f 5 * t 5„ ^<Dftfc&.<Dfm&b , 
Wl^tSIlIII^tt/^ 5. rtibw»J:oT v t 

AL»!l$-e:fcb7^^x = y^v!>^ll ^fil^x^Sj^li LTtfflT'feS. 
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ti, rv^aJ/l'^f/W^j [Molecular Medicine, 31 ffiR#*iflJ-g-, "FUlfcJS 

(1994)), TOR • ISIS^wfcfew^litt^^i'j CiE*t»/£ (1984)], rgattife* 

7*^mmi mwimmffo a985>) , . m^B^^^^^i mmmta^ 
(1982)), r^^^t-^^ ^-m^-x^^b^y Ki^-r k^j c^mjK-fe^^ — 

(1992) ) *McfB8W>#&{- «t 9 ftm-T 5 - 5. 
(6) A^ejcX»^*fflV^«5««75|iiaffMffi^ffi 

±|E (4) £><fctf (5) taB«^^-e#btbfcil^^^^^»j^(^^#)^ 

v sr *■ il^i" s r <b a* -e £ 5 0 

mmmi 

al ) 6-7n->^h7^7i7- if (J£(T, FUT8i t>Pf^) iTO&itfc^ WfSlRP^ 

7^FUT8 cDNA^SCv 5 -^— 'Tvl' • ^"7* • ^-Y^n v^/W • * ^ h ]) — (J. Biol. 
Chem. , 271, 27810 (1996) ]<Do^>, 5' 5|5jg{|8*(fflIP?|B*gc39bpj5>P>ffliR««373bpSr-&tp 
Wr^t (4i2b P ) Sr^HSaf*Sacl^-fc^J; OSHfitLfc. 
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/A7^^7U- (STRATEGENEtt) £ D ^ £ *FUT8fl!tRra&=i Y 1/ <DtiLW.iT Z> 9 y 

^te\z.m><D? ; j» Lfc (0i). 

cDNA^P^-ir>H-412bp^7°D— T't LT, ^-V^^ — 9 u—~l'#'%i2jfo\Z.fgtt<D4k%B<D 

2.9Kb), *3«tUf»»?|«*63 K>-cDfig-r5zny y^jo±T>*T^-r^bn^M^^=i— 
<5SacI-SacI[#r>i' (#\)6. 6Kb) £ri|?#^ L, pBluescriptll KS(+) (Strategenefr) -^g-*#A 
L/C (01) o 

2. ^**FUT8j*^HBiRIM*&=» KyWtSfc^^-yf^^^^^ 

1 ^-C#fcXbaI-XbaI^Jl^(^]2. 9Kb) O^, 5' *>M<75XbaI-Sacl3g$4 
(2. 6Kb) Sr5' M®h®mmffimt-rZ>~ 7j\ *^0O01JS-C#fcSacI-SacI^(^6.6Kb) 
©5^, 3' 5fc«<l8<0HindIII-XhoIfg«(*<j6. 1Kb) £3' ;fc3SK|IJ*B <t Lt4^ SEg-f 

IBBRffl&s K^^-atpSacI-HindIII^lg(l84bp)^^^Lfc^— yf-r > 

£i\ y^^.? KpMClDTpA [F7^^x--7^ • U D — ^(Transgenic Research), 8, 
215 (1999)] &IHIfiBM*XhoI:i3«fctm>tI"T?iHteU W&JtXfci^"? 1 U T#5H A#i (DT-A) it 
e^Sr^tri. 5Kb©l»Jf KNoti-Xhoir^:/*— i: ^J; «5 , ^^Xhol^iS6ia5 

fifCg^Lfc -7J> #^J£#JfM «T'#fcFUT8 3' *iSfflSacI-SacI«(^6.6Kb)^^ 
tfpBluescriptll KS(+)^LfflJI8lNKXhoI&KfS$ii\ Hindlll-Xhol^c G&6. 1Kb) Sr^ 
tf8.3KbOBf^-Sr»fco ±IE-e#fcFUT8 3' ;fciS!iay P fjlgc £ tfXhoI-XhoI Wi ft 
(8.3Kb) doitW)T-AJS^«:$tfXho-Xho»fM-(1.5Kb)Srii^Ls 7°7^5 Kl^iiLfc. 
Jfctd, pGT1.8IresBgeo [7"n^^ • ^-^ • -)r A, • T*^ — • ^ • 

-^^^^^-^(Proc. Natl. Acad. Sci. U.S.A.), 91, 4303 (1994)] &ftjlJPg@l5?fSalI-e5t 

gBffc (IRES) % /3 - #9 * h i/y—H (LacZ) , v-^fif^itfe^ (Neo r ) *5«fc 
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# V A#APi/^^-yU(pA) &mm£l£tim%mmm%$l=>-=- y Y (£(T> IRES-LacZ-Neo r -pA 

# ir v ht Wt)%*atS 4. 9KbO|ff>lt^#fc 0 #2lWJifl 1 JlT#fcFUT8 5' M^M 
Xbal-Xbal^^(^32. 9Kb) ^frpBluescriptll KS(+) KM L > ffiJPgif i?f Sacljo «t tfSall & 

XbaI-SacI^(2.6Kb)^tf5.3Kb^>rr>T-^#fc 0 ±|£-C#/cFUT8 5' jfcttiM 
t@|5]ffi^^r-a tfSacI-SalIl|ff>T- (5.3Kb) *5 i tHRES-LacZ-Neo r -pA;*7 i? y h &--^trSad- 
SallWrJt(4.9Kb)Srii*SL, ^7^; Kll*«06Lfc o 

til:, ^7^5 Kl*#JK»*NotIfe«fctJ { SalI^^l2bT#bixS9.4KbO»f>T-^ ^ 
KlI*#JIS»*NotI^J:l^SalI^'fkLT#fenS7.6Kb©»f>T-*iiii$$-&5 i i 

(EI 2) 0 

(i) ^-«ma©w«i 

=telHm^X.(:ffiV^-7I7^fl5#^flS«, ^**&tt»^3NlMS (EMFIUBJJS) *^>f— ^ 

U rttSrW^i: LT?Oftafc«I^J»Bia (EMFIJNM&) *WS4Lfc«, hW^yc^i 
Ui«ai^*^Fffi^$-erfc. j^T^-Y h-^-T v^MLfcEMFlM&FMigifc [10% 
£ v'flSi&ifo.ff (Invitrogerv?±) % 55,umol/l £ -J. -f y zsl$ / — (Invitrogeivft) , 
lmmol/1 MEM t/HfySIt h V <? A (Invitrogentt) * 0. lmmol/1 MEM^&^T 5 7 & 

(Invitrogentt) , 3mmol/l 7f7->y (SIGMAtt) x 3mmol/l if 7 J i/l/ (SIGMA*±) , 
3mmol/l (SIGMA*±) , 3mmol/l $ V i? > (SIGMA*±) N lmmol/1 f 

(SIGMA ^t) , 2mmol/l L-Jf/\"?%1/ (Invitrogenfr) , 100^fi/ml — ^y^*5j:t>* 
100/zg/ml ^M/yW-f>>y (Invitrogen^t) ^"a if & )l"< y n E&gg^ — ff JVtigjfo 

(DMEM; Invitrogent±) ] \Z.2. 5 X lOWml 1 1£ 5 «t 0 KMM Lfc^, 0. 1% if =7=f-l/-=i — 
Y&WfcWmtB&l&m 1 ? 4 yi/a. (6cm*£, 10cm^ ; Jlr^ 7 ^7**±) *fcfiO. 1% if 9 
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5%C0 2 , 37°C©^f4TT24B#^it«-r5 ^ t K£ <9 7 J-F-y'U- b ZftM L/c e 

Ltcy^-^-yu-bm^m^immex^m^^ &*3 N y^-^-m^t lxu, 
neom^mix^wmm (# * n ^#-i§-YE9284ioo) ^fflv^sr^t-e^s. 

nnm^^^—^xmw) <Dmnte, Esmm [20% pi/monkm (invitro g erv?±) „ 55 

/xmol/l p-*Jls2ry° b*-&;— fl> (Invitrogenft:) % lnunol/1 MEM tVU \?Z/&.")r b V <7 J* 
(Invitrogenll) „ 0. lmmol/1 MEM^<&^T 5 J B& (Invitrogentt) , 3nunol/l Tf S i/ 
1/ (SIGMA It) N 3mmol/l #"7 S (SIGMA*±) , 3mmol/l (SIGMA*±) , 

3mraol/l ^v^y (SIGMA?±) , lmmol/1 (SIGMAtfc) , 2mmol/l L-^Vl^ ^ > 

(Invitrogentt) , 100^fi/ml -< =. ;> U l^id <£ If 100 /z g/ml * h 1/ 7° h -=r V 
(Invitrogenf±) „ 1000^{i/ml ESGRO™ ( ? x. M 6 jfiUS Pfl^ H ={■ ; SIGMA 

Invitrogervfet) ^r^tf £^W< y 3 efe^-f — ^'/Ui^M (DM EM; Invitrogentt) ] ^fflV>Xfl 
o/c 0 *-#\ 60*89* -f y^^&m^^Xitm^tz.y J— y°\— Jft*SiSW?LfcD3pll 
*|Bfl&£rMU 5%C0 2s 37°CO#f^TT^*b/c 0 24B*|fflgK lOcm^-Y 3> fa V ^X 

U^bDjKl/-^ 3 yft [1^ / nf — (Cytotechnology), 3 ( 133 (1990)] 

Noti-cnifls-r s - 1 <fc 9 ntfcte L/c^, — n a */^Attt±iMa*3 ± n^? 

Mil L fcD3pll WSJ; 19 JbfllS: U UPr#fcESMJ£*^£&L*:. D3jSflfl&^70%3 V 
7 H-itLTc^ tteffim^-fc.^ PBSmnm (Invitrogentt) ICSSjRLTlXlO'fi/ml 

at mnmMmsoovi (s.oxio 6 ^) &±m&mty°yx^ k 2o» e kimii,tc'&, 

^S-DNA?lfP^O^:4^rGene Pulser Cuvette (£4£fK]fg|3£ 4mm) (BI0-RADf±) U IfflJlfi 
S$-8i£gGene Pulser (BIOHRADfr) £fflV^T^Vl^«EE250V, flE^^*500 M FCD^fFTiilS 
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TfflUc7^-^W- h 3^jcioJ;t/6cm^> 5/ &m\<^Xftm Lfc^ ^ 

SU 150/i g/ml G418 (Invi trogervft) LfcESMiglft^£^ Lfc 0 '<751^*^^ 

i&s fflz-tfs ATCCi V mA^mte-* V xmVk&mfaD 3 (CRL-11632) , *aceii & 
Techno log iesfcb^DNX Transgenic Sciences|±S^C>129^^-v £;*ft^<D|j25'l4£frfoBJJ&£/BV , > 

5: ti>x$z> 0 

(3) ^-^-r^ ^^^^-*A^CD^# 

fc^, mi^mumr^vtio v-*^ (gilson*±) £/B^T=»n^-£^#ifc 

oT^V^JA^ ^LJS96?v:7°1/— h—^L^ 0 h- V ^v-^^S^fTofc^, ^/S24^7°lx 
&rfroT|&ik£r350/i li; Lfc 0 ^ O 5 300 At 1 $C^:fcg:tfe [20% DMS0\ 80% FMig 

(4) FUT8^VAfJJ^5' ^MJ^n-^fflWcyV AtMf y/n y M:i5Wi 
(3) TEtf#Lfc343* D-y|c^L, ^TcO#JliX5' ^ffiij:/n Wc^ 

*i\ ^Jl (3) -e^Mb^w^iJ tizfv— Y J: W • T^y 

K • V (Nucleic Acids Research), 3, 2303, (1976)] icfe-o X&V n — l/CD^fy 

TEjgftrlftc (pH8. 0) [l0mmol/l Tris-HCl, lmmol/1 EDTA] ^#?L7c 0 

-23 - 



*nM&ffi i vmmmM%$^ v^z-atsf ; (13. 9Kb) £ 

9, 5' ^u^mmmm^mMmiL^h^mm^oh^cDmii^mm^ (02) . 

ADNA*ftlJ|SI»*PstI-C^kL^, _Lf5cQFUT8 5' *flS»f>ir (500bp) *^o-^ 

»J|»|»*PstlA!.ffltCj: 0> Sf^FUT8>!tS:a^A>b^)7.5KbWDNA»fJt^^C^:o — 

fe*&11.0Kb©DNA»Uta s £Cfc. (0 2) o 
*&^±f?> 4^n — ^iOWWLfcy/ ADNA»d*3V^, *&7. 5Kb jo J; Xfffi 11. 0Kb CO ft 

(5) FUT8y/^«3* 7fc*ftHllj7°n-:/£/BWcyy AlMfV^u 5/ MastiBii 
*m (3) t?Sl#Lfc343^o — i^^St L, WTO^MSf 3' *$$«:/d Wc^" 

£-f, 2jKHJ6^iqi-C#ytSacI-SacIta*fi(*?J6. 3Kb) «t 9, 3' ^MO^IJPS^SacI 
f&I$^{i/i> fe±^500bp{c:{!m^ tfc e 

yfcJS (4) T'llLfc^y ADNASrS9RR»*SacI-e^kL7t^ % JzfB<DFUT8 3' *^|$ff 
jt (500bp) ^o-/i:Lt, ^-l^rz.^ — ^ -^?m2m£BWL<Otefr(Dj5mz. 

fflmmmSacimm\z£ ^MFUT8>!tS:JHs^-*^^6.6Kb<DDNA»fJt^^D/c 0 

bm8.6Kb<DDNAWrfrtf£.^tz. (0 2) 0 

«9, (4) T*R§t££^ Lfc 4 * o-y©yv ADNA^&^T, ^6.6Kb*3j; 

t>^8.6Kb(D#m^lfr>T-/5^|±J$nfc 0 TOK-fDStb^i : ltfcofcii^b, n 
-Vfi N K-^WFUT8*fi:Jl^^^^ ^-I2^lJ(Cg^$tbfctS[p]m^^f*-efe5r £3&Sfl| 
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4. ?\nmte**wm\.t^<>*(DYm . 

( 1 ) FUT8ffi*f£3H5 J ?-<£: 1 3 t°-WL/cKtt#iaiiS^fflV^fcdr^ 9^**£>&# 

• TP =-y 2 * ' 4 Is • # X - f-i'^n^ V h [Guide to Techniques in Mouse 
Development .Methods in Enzymology, Volume 225, Academic Press (1993)] t£t'<DW. 

mm*. ttA L/cK14#j^na^[wi^o l/^;K'4iiSSI?iJ-f4 Uv^tOifiJitU 

(2) FUT82t5rit^£ 1 a fc 0 -fi£Jg Lfc^^ng^flc^ 

*^ (1) t?#fc^5fi^J=¥^7*8iH»*t?«WL^, *t^»L^C57BL/6^*IE© 

^ffi ^ U-Y $/ ^ • T is y K • !) D" — ^(Nucleic Acids Research), 3, 2303, 
(1976)] l^ct^y i»DNA£p®SU *£]fc0!|jf$ 3 « (4) fB«fe«^&(c:^oTlMf ^ 

&#*)7. 5Kb^»f>1-*3«t WlRlim^x^erofc^iz:it^#M^^ii.oKb<D»r^-^*H: 

1 : 1 T?£Cfc (1212) o iMP^n 5, h<Dt£m, ( 1 ) fc*3l^T£«3R3?!l^©*# 

SrSlfc-r^ ^nfi^flsftJlStW Lfci fc&IMBLfc: (03), ro^n^ft^fr^Wu 
FUT80fr^O>!ta:it^^a$tLfc-^!>^-t?fcofc 0 
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^•7V?K- y 1^ — ^ (Nucleic Acids Research), 3, 2303, (1976)] Id^oT^ 
n-yO^V^DNA^iiU MMMMzm (4) ffi^^fe^^oTlMF^^n 5, 

**-^#W<>V ADNAfi, $lJ|5g^PstmS(-J; "9 if£MFUT8^M^#||ltt&#<} 
7. 5Kb(DmK<D^%±CZ> (ID2) o tfy/nyb^l, ^^^^±fSS2p^fc 
-r*^-3^/^**V-CV^r £&5*SSLfc (1113) 0 r^^^-^f^^Xfi, FUT8PJ 

2lifc1?!l 1 ^ 4 JST*^ 1 7cFUT8 S y ? T h * r> ^ *5 <t tW ? * J; <9 

oT, ^RNA^rTO LfCo ^iii^ct 9#7c^RNA 20 M g£fflV^, 2. 2mol/l *;VA7 5 K 

^•^-^•if •■^-■iX3-f/W-T^T J 5 — ^-^.-y-^rn^^ (Proc. Natl. Acad. Sci. USA), 76, 
3683, (1979) ] (£f£V\ Zeta-probe membrane (BI0-RAD|±) — RNA£$£^ Lfc 0 

— *\ t hFUT8 cDNA^S[-^-Y— ^"/W • ^"7* • ^ M) — (J. Biochem. , 121, 

626 (1997)) £ 32 PHI$U ^n-y^PMUfCc ^ 1^^ ^ 7- • ^ D V 2 KfclCfe 

w *v-tr— m^2xssc-o. i%( w / v ) sDs^iitu 55°c-e3o#p H wi. 

9 , ^^^FUT8 mRNA^g|^3. 5KbcD|§m^Mt±ii-6r i/i 5 -e#5o !fV 
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S-rS^^KSrtfttH-rsrt^-C^Jte^o/t: (04). ^n«t«9, FUT8^V>y y^T>> 
1*^ FUT8 mRNA^m^^LTV^Sr £ 

2 . FUT8 ^ -7>\s /yn^K^ <7>FUT8igtfe8!l 

*3 it/If^M-^ J; «PIB*3J; V/MIi*«rm U 4{S4^0.25mol/l — 
1.0mol/l ^VX7 ^ v^-lOmmol/1 Tris-HClifgffin$ (pH7. 4) f L fc e 900Xg-C 

lo#|HJ<Digik#|W&fTofcgL @ifc Lfc_h«f Lfc 0 #*KJ£«\ 30/zg^?>90 
Mg^&g#^£^if35/zl<£>Sf&ri£ [50mmol/l MES-NaOH#liijf& (pH7. 0) x 0.3% Triton X- 
100, 0. 285mmol/l GDP - "7 ^ -X N 4. 2 /z mol/1 4-(2-pyridylamino)butylamine-labeled 
(asparagine-1 inked) agalacto biantennary $SN8^[v f -Y w -"?VU * * tn^;V • 

y^^hy — (J. Biol. Chem. , 271, 27810 (1996)) ] 4:37*0"^ 2 ^df^-^— > a 

^tsr .h-cSij^Lfco Sjc£©fltJtfi. loot-ei^Apfii-sr t-efTofCo futs 

J v9Tf? b&*£m&{£-?&x£ •9p3i!lLfc*a^S^fflV^7tS^&^-ov^T«12^-r 
a.^— it»£Lfc, APf»^«t 0RJS*rfltJfcLfc«, 5000Xg-C10^O« 

'L^^iSrtT 5 - i:-eiHliRLfc±*10^1Sr*Wi: LTp®iLfc 0 LC-VP HPLC^*^ 

A (fe^Rfl^ttftD 1-^* LfcTSK-gel 0DS-80TM^7 7A (4. 6 X 150mm, Tosoht±S^) — 
MM Lfc^MSrjiA L7c^, 0.15% 1-^* y — yU-20mmol/l g^it h y !>AiIi 
( P H4.0) £JlV^T#ftjil.0ml/£\ 55°CO^#T'®^ U &ffl$;fr3KJ&£fi£«»W©^3te 
(®IjeaKft320nm, tfefcH&ft400nm) £ffiU^Lfc 0 
r©B*#«t£a!JJ£<E>*S** FUT8y y?T& h**fi^*-^!>^<D/Mi-e«:, if ±SK ? 

;£\ FUT87 ytTV Y^v&tefo^V *&±Xl&^W^t? *<nWT2\^ FUT8iHs^<D3§ 
M^jSCfcFUT8JSi435StfeW$n)t (1215) 0 rtbcf9, FUT8;/^/ ^ * T * W 

While the invention has been described in detail and with reference to specific 
embodiments thereof, it will be apparent to one skill in the art that various changes and 
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modifications can be made therein without departing from the spirit and scope thereof. All 
references cited herein are incorporated in their entirety. 

This application is based on Japanese patent application No. 2003-074195 filed on 
March 18, 2003 and U.S. provisional patent application No. 60/501,019 filed on September 9, 2003, 
the entire contents of which being incorporated hereinto by reference. 
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